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) and cadmium on reproductive outcome (Telisman et al., 2000) , so the present study was designed to estimate these metals in abortuses and in blood of aborted women compared to pregnant women.
PATIENTS AND METHODS
The present study was conducted on 64 women divided into two groups. The first group included 40 women with at least two miscarriages in the first trimester (first 14 weeks gestation), aged from 20 to 39 years, who attended Obstetrics & Gynecology Department of Mansoura University Hospital over one year period. They were admitted complaining of inevitable miscarriage and surgical evacuation or manual vacuum aspiration was required. All women were subjected to ultrasound investigation to ensure diagnosis and exclude major anomalies of the uterus. The second group consisted of 24 females with no history of miscarriage and they were pregnant (controls) without problems and their age, weight, and height were matched with cases. None of the aborted women or controls was receiving medication or suffering from any infection during the study. Informed consent was taken from all women to share in this study. A thorough history was taken from each woman with special emphasis on:
1-Age, residence and occupation. 2-Lead exposure risk factors questionnaire included; Usage of kohl and/ both are pervasive in the human environment and accumulate in the human body over life time, including prenatal life (especially lead). Apart from numerous sources of occupational exposure to each of the metals, the most important non occupational sources are food (especially seafood from metal-polluted areas), water (lead, mostly from lead pipes in contact with soft and acidic water), air (especially lead from gasoline in dense traffic areas), lead based paints of housing and smoking habits (cadmium and to lesser extent lead from tobacco) (Telisman et al., 2000) .
The World Health Organization has shown that dietary cadmium exposure has a very wide range. So it poses a significant threat to the human population and environment. Cadmium-contaminated topsoil is considered the most likely mechanism for the greatest human exposure through uptake into edible plants and tobacco (Patrick, 2003) .
Cadmium occurs naturally in some soils in addition to being deposited through emissions from mining operations and fossil fuel combustion, application of phosphate fertilizer or sewage sludge, and disposal of cadmium containing products (Agency for Toxic Substance and Disease Registry (ATSDR), 1999).
Only a few modern epidemiologic studies have addressed lead (Synder et al., Mansoura J. Forensic Med. Clin. Toxicol.
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technique in combination with flow injection system at Mansoura Faculty of Science). Preparation of standards and samples was carried out under clean conditions using deionized water. Analytic standards of lead, cadmium and zinc were prepared from solutions of metal nitrate (BDH, UK), with concentration of 1000mg/L. All chemicals and reagents used were of ultra pure reagent grade. All glassware and plastic ware were washed three times with deionized water, and then soaked in 20% nitric acid overnight. After soaking the glassware was rinsed three times with deionized water and dried. Quality assurance was achieved by measuring blank test solutions. All metal contents were measured in duplicate (S.D. <10%) by the working curve method.
Data were compared by using student's t-test (to compare two groups) and Anova test for multiple groups comparison. Chi square (x 2 ) was used for qualitative data (frequency and proportion). Correlation co-efficiency was used to test association between variables. Significance was considered when P value is less than 0.05. These data were run on an IBM compatible personal computer by using Statistical Package for Social Scientists (SPSS) for windows 11 (SPSS Inc., Chicago, IL, USA).
RESULTS
Blood lead and cadmium levels were or lead glazed ceramics; old housing and lead pipes; husband occupation especially workers in painting, solders, drivers; cigarette smoking of the husband (light, moderate or heavy according to Ferris Smoking Index (packs of cigarettes/ day x 365 x number of years of smoking). 3-Cadmium exposure risk factors questionnaire included; Increased consumption of canned foods, seafood, coffee and exposure to smoking (passive smokers). 4-History of diabetes, hypertension, hepatic and renal diseases. 5-History of drug or alcohol intake.
For each participant, ten ml. venous blood were withdrawn from anticubital vein under complete aseptic condition, added to EDTA, into polypropylene tubes, shacked gently for analysis of lead and cadmium and 5 ml were separated to obtain serum for zinc and selenium estimation. One gram from abortuses (product of conception) was put in a clean flask. Both blood and abortuses kept at 4°C until assay.
Digestion of blood and aborted samples were done by wet method of digestion (nitric-perchloric acid) according to the method of Vanloon (1985) . Analysis of lead, cadmium and selenium was done by the method of Stockwell and Corns (1993) by using Perkin -Elmer 2380 Atomic Absorption Spectrophotometer (AAS cold steam tive correlations between both blood lead (r = 0.995) and cadmium level (r = 0.984) and their levels in abortuses (Graphs 1 & 2). There was highly significant negative correlation between blood lead and zinc (r = -0.792) and also between blood lead and selenium (r = -0.840) (Graphs 3 & 4). There was a highly significant negative correlation between blood cadmium level and zinc (r = -0.910) and also between blood cadmium level and selenium (r = -0.836) (Graphs 5 & 6).
DISCUSSION
Exposure to toxic metals has become an increasingly recognized source of illness worldwide (Patrick, 2003) . However, the effect of heavy metals such as mercury, lead, cadmium, chromium etc. on male and female reproduction has been studied in detail in various experimental animal species but data on humans are steadily building up (Kumar, 2008) .
Lead is one of the most hazardous and cumulative environmental pollutants that introduced into the environment by humans. It affects embryonic development and functioning of reproductive system (Milnes et al., 2006) . Cadmium is considered one of the most toxic substances in the environment due to its wide range of organ toxicity and long elimination half-life of 10 -30 years (Patrick, 2003) .
highly significantly higher in cases of repeated abortion (19.78 + 3.85 and 7.51 + 1.02 ug/dl respectively) than those of the pregnant women (10.53 + 1.01 and 5.06 + 0.81 ug/dl respectively) whereas serum zinc and selenium were significantly lower in aborted women (77.01 + 11.55 ug% and 46.72 ± 5.54 ng/ml respectively) than those of the pregnant women (90.01 + 10.77 ug% and 63.93 + 3.03 ng/ml respectively). The levels of lead and cadmium in abortus were 3.99 + 0.743 and 1.89 + 0.26 ug / gm respectively (Table 1) . Table ( 2) Show the characteristics of the studied cases.
Blood lead level was higher with statistical significance in cases with positive kohl usage, anemia, use of lead glazed ceramic, coffee consumption (more than 3 cups/day), canned food consumption, recent paint, husband occupation (merchant, mechanic and painter), husband smoking (heavy smoker) (Table 3 ).
Blood cadmium level was higher with highly statistical significance in cases with husband occupation (merchant, mechanic and painter) and those exposed to heavy husband smoking. There was also higher blood cadmium level with statistical significance in cases with canned food consumption (Table 4) . There was also higher blood lead level with statistical significance in cases of positive anemia, In accordance with this result, WHO, (2000) reported that atypical physiological states may alter the rate of absorption of lead from the intestine into the blood. In particular, iron and calcium can compete for the active transport of lead into the blood. As a result lead uptake is greater when other minerals are not present.
Higher blood lead level was found in aborted women with husband occupation (mechanic, painter and merchant). Paternal exposure to lead may be related to spontaneous abortions by three pathways; 1-Paternal lead is passed through semen to the mother, 2-Lead in the father's work clothes, equipments, hands, etc., is a source of exposure for the mother, 3-Lead burden in the father alters his sperm. The first scenario would not necessarily results in elevated maternal blood lead, while the second would likely have such an effect and could have been operating in our study subjects. The third explanation may have a role, this is consistent with Eibensteiner et al. The results of the present study showed high blood lead levels in aborted women when compared to pregnant. This was in accordance with the result of LamadridFigueroa et al. (2007) who concluded that spontaneous abortion is related to the plasma / blood lead ratio, which could be due to a greater availability of placental barrier crossing lead for a given blood lead concentration in some women.
The observed high blood lead levels of the studied aborted women in the present study may be attributed to variable environmental sources for exposure with absence of general preventive strategies for controlling these sources. Contaminated soils from airborne pollution, use of leaded pesticides or from paints of the exterior of nearby building, use of leaded water pipe lines and living near heavy automobile traffic using leaded gasoline (urban areas) are all factors contributing to lead exposure among women (Klaassen, 2006) .
The result of the present study revealed a statistically significant elevation of lead levels in women using kohl. Kohl is composed of lead sulfide, so it is considered a continuous source of lead exposure with possible absorption from skin. Also, there was high blood lead in aborted women with positive husband smoking. Results of this work are consistent with previous report of positive association between pas-and lead and cadmium levels. High levels of cadmium in placenta induce high levels of metallothionein (MT), a protein involved in the intracellular homeostasis of cadmium and zinc (Ronco et al., 2005 b) . Thus, additional MT not only retains cadmium in the placenta to protect the foetus, but also may affect foetus-placental zinc dynamics, which in turn may lead to reduced zinc bioavailability to the foetus and thus contribute to weight impairment (Ronco and Lianos, 2009). Zinc is an essential micronutrient for foetal growth and for proper immune system function (Wellinghausen, 2001) .
Although lead appears to produce relative zinc deficiency, cadmium appears to mainly affect the distribution of zinc in the body (Telisman et al., 2000) . Alteration in the amount and/or biologic availability of zinc in certain body compartments through the lead and cadmium related decrease in the capacity of MT to provide optimum supply of zinc to the cell.
It's known that pregnancy, due to the mitochondria rich placenta, is a condition that favors oxidative stress (Myatt and Cui, 2004) . Mechanisms against reactive oxygen species (ROS) increase during pregnancy and protect the foetus (Casanueva and Viteriy, 2003) . One of the main defense mechanisms against effects of ROS is constituted by selenium and copper/zinc-dependent enzymes, glutathione
The present study showed significant positive correlation between blood lead in aborted women and its level in in tissues of aborted foetus. This is mainly related to transplacental transfer (Abd El-Hameed, 2008).
Elevated cadmium levels were found in the present work in aborted women when compared with pregnant women. Ronco et al., (2005 a) showed in a previous study that placental levels of cadmium were inversely correlated to offspring birth weight. Foetal growth restriction could be related to impaired placental function (due to toxic metals), thus inhibiting appropriate transfer of essential nutrients to the foetus, which are indispensable for life maintenance and normal development and growing (Osada et al., 2002) . In addition, cadmium has been linked to poor human semen quality, abnormal sperm morphology, decrease in sperm motility and DNA damage (Xu et al., 2003) .
Blood cadmium levels were most strongly associated with smoking status. A recent study by Nas et al. (2007) reported that smoking has harmful effects on tubal function and menstrual cycle resulting in subsequent increased uterine contractility and failure of quiescence of the uterus.
As regards zinc and selenium levels in the studied cases, there was a significant inverse correlation between their levels Mansoura J. Forensic Med. Clin. Toxicol.
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cautiously in a hospital to choose the proper agent, suitable route and to avoid the possible side effects.
Females should be advised to optimize caloric, iron and calcium intake specifically to reduce lead absorption. Supplementation of zinc and selenium during pregnancy may reduce absorption of heavy metals reducing its deleterious effect.
Ongoing surveillance of exposure to toxic substances is essential for identifying and targeting high-risk groups, evaluating interventions, tracking exposure overtime and monitoring exposure during emergency situations. Because lead and cadmium are known to harm the foetus and cross the placenta, it is critical to support efforts to track and develop methods of intervention to reduce exposures in women of reproductive age. peroxidase (GPx) and superoxide dismutase (SOP). It has been shown that those enzymes may be inhibited by several heavy metals. Therefore, the presence of heavy metals in placenta may be detrimental for placental GPx and SOD activities and as a result the foetus is subjected to some degree of oxidative stress which may result in potential damage (Masso et al., 2007) . So, we hypothesize that an imbalance of essential metals like zinc and selenium in this study could contribute to excessive ROS production affecting foetal growth and development.
In conclusion, estimation of lead and cadmium may be important in cases of unexplained spontaneous abortion. Each woman with unexplained spontaneous abortion should be subjected to heavy metals estimation. Reduction of an increased heavy metal body load is mandatory. Chelating therapy should be done 
Graph (1):
Correlation between lead levels in maternal blood and abortuses (r =0.995 & p = 0.000).
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Correlation between cadmium levels in maternal blood and abortuses (r= 0.984 & p = 0.000). abortus lead
